gentian violet. He found that the concentration of gentian violet which entirely inhibited the growth of most Gram-positive bacteria, did not inhibit the growth of most Gram-negative bacteria. Hall and Ellefson (1918a), (1918b) , first used gentian violet as an inhibitory substance in media for the analysis of water and milk.
Torrey (1913) , and Krumwiede and Pratt (1914) , used brilliant green in an enrichment medium for the isolation of members of the Salmonella and Eberthella groups of bacteria. Their work indicated brilliant green to be more toxic to members of the Escherichia-Aerobacter group than to species belonging to the Salmonella and Eberthella genera. Muer and Harris (1920) , were first to use brilliant green in a medium for water analysis. They used a 1:10,000 dilution of brilliant green in 5-per-cent dried oxgall. Their results indicated a favorable growth of colon organisms in this medium. Levine (1922) , found concentrations of dried oxgall higher than 2 per cent inhibitory to certain members of the EscherichiaAerobacter group. Winslow and Dolloff (1922) , showed that the toxicity of brilliant green to the Escherichia-Aerobacter group was materially reduced when brilliant green was added to a medium containing bile. Dunham, McCrady and Jordan (1925) stated that the composition and reaction of the medium exerted a marked influence upon the antiseptic properties of brilliant green. Dunham and Schoenlein (1926) found that a reduced bile content and a higher dilution of brilliant green than was originally suggested by Muer and Harris (1920) Three different kinds of bacteria which are thought to have no sanitary significance in water are capable of producing gas from lactose. Evidence has been presented by Creel (1914) , Winslow (1916) , Hall and Ellefson (1918a) , and Kahn (1918) Meyer (1918) , Ewing (1919) , Norton and Weight (1924) . Sears and Putnam (1923) and Holman and Meekison (1926) have shown that the combined action of cultures of bacteria, neither culture of which alone is capable of producing gas from lactose, may be responsible for false positive presumptive tests in the analysis of water.
A desirable medium for the qualitative analysis of water would be one which completely inhibited the growth of all organisms responsible for false tests, supported rapid and luxuriant growth of members of the Escherichia-Aerobacter groups, and produced large amounts of gas when incubated for only twenty-four hours. The presence of gas in such a medium would indicate sewage contamination and would need no further confirmation.
EXPERIMENTAL
A critical study has been made of the brilliant-green bile medium as recommended by Dunham and Schoenlein (1926) to ascertain how nearly this medium approaches the ideal. The accelerating and inhibiting properties of the component parts of this medium have been tested. The "medium numbers" employed in the tables to follow signify the composition here indicated.
Composition Medium number
Per cent All tests were made at least in duplicate and were repeated enough times to convince us of the reliability of the results reported. The addition of this amount (0.00133 per cent) of brilliant green to lactose-peptone was found to be very toxic to the Escherichia-Aerobacter organisms tested. The addition of 2-per-cent oxgall -to lactose-peptone increased the rate of growth of the Levine (1922) . Twoper-cent oxgall in lactose-peptone containing brilliant green very definitely reduced the toxic action of the brilliant green. These observations confirm the findings of Winslow and Dolloff (1922) and others. Other cultures of E&cherichia-Aerobacter organisms gave similar results. test spore-producing organisms grew. The addition of brilliant green to the lactose-peptone-oxgall medium completely inhibited all of the spore-producing organisms studied (table 2a) . All of the cultures of bacteria used by us which might be responsible for the production of false tests by means of "synergism" grew well in lactose-peptone with or without the addition of oxgall. The addition of brilliant green to lactose-peptone or lactose-peptone-oxgall inhibited certain of these organisms, but failed to inhibit others (table 2b) . This fact, it is believed, is a weakness in the brilliant-green medium. Cultures of Streptococcus and Proteus vulgaris in this medium could produce gas. Bacteria belonging to the Salmonella group are able to grow in this brilliantgreen bile medium. Cultures of these organisms associated with streptococci might produce a positive presumptive test which could not be confirmed. The presence of such disease-producing organisms, of course, is dangerous. These organisms associated with streptococci, however, could produce a positive presumptive test which could not be confirmed. If the Salmonella bacteria were present, members of the Escherichia-Aerobacter group would probably also be present.
Since brilliant-green bile medium is being used in the testing of milk for the presence of Escherichia-Aerobacter organisms, it was thought to be of value to know the effect upon the growth of false-test organisms of adding to 14 cc. of this medium, 1-cc. amounts of sterile milk. The presence of this additional protein material in the brilliant-green bile medium made possible the growth of certain of the streptococci and some of the sporeproducing false-test organisms which were unable to grow in this medium in the absence of this additional protein material (tables 3a and 3b). These findings concerning the reduction of the toxicity of dyes in the presence of additional protein material are in agreement with those reported by Robertson (1908 ), Kligler (1918 , and Stearn and Steamn (1923) .
In order to get a clear-cut comparison between the gas-producing properties of members of the Escherichia-Aerobacter group when equal numbers of these organisms were added to brilliantgreen bile medium from water and milk as sources, further experi-on November 12, 2017 by guest http://jb.asm.org/ Downloaded from ments were conducted. The average number of organisms added to each dilution of the triplicate tubes tested, was determined by making colony counts on nutrient agar plates, using 6 plates for each dilution both before and after the tubes were inoculated. About an hour was required to pour the agar plates and inoculate the tubes. Approximately 25 per cent of the plates receiving the smallest number of cells developed no colonies. An approxi- The addition of these amounts of milk to lactose-peptone broth containing brilliant green (medium 2) very definitely reduced the toxic action of the brilliant green. This is shown by the average amounts of gas in the tubes inoculated from milk, as compared to the complete absence of gas in the tubes inoculated from water with the same numbers of these bacteria. The addition of these amounts of milk to the brilliant-green bile medium as recom- The use of 0.00133 per cent of brilliant green in 1-per-cent peptone and 1-per-cent lactose completely inhibited the growth of all members of the Escherichia-Aerobacter group, tested by us.
The addition of 2-per-cent dried oxgall to 1-per-cent peptone and 1-per-cent lactose very definitely accelerated the growth of the members of the species of Escherichia studied. This amount of dried oxgall retarded slightly the growth of the cultures of Aerobacter aerogenes used in these experiments. The toxicity of 0.00133 per cent of brilliant green is very materially reduced by the addition of 2 per cent dried oxgall to 1-per-cent peptone and i-per-cent lactose.
Two-per-cent dried oxgall added to 1-per-cent peptone and 1-per-cent lactose supported the growth of certain sporulating aerobic and anaerobic bacteria which may be responsible for false tests. The addition of 0.00133 per cent brilliant green to 1-per-cent peptone, 1-per-cent lactose, and 2-per-cent dried oxgall, completely inhibited the growth of all the false-test sporulating bacteria tested by us.
The addition of 0.00133 per cent of brilliant green to 1-per-cent peptone and 1-per-cent lactose or 1-per-cent peptone, 1-per-cent lactose and 2-per-cent dried oxgall failed to inhibit the growth of certain cultures of bacteria which could be responsible for false tests by means of "synergism."
That additional protein material definitely reduces the toxic action of brilliant green, in the brilliant-green bile medium, was demonstrated by the addition of 1-cc. amounts of sterile milk to 14 cc. of the medium. This additional amount of protein material resulted in the growth of some of the sporulating, false-test organisms and in the growth of an even larger number of the cultures which may be responsible for false tests by means of "synergism." These findings have special significance in the use of brilliant-green bile medium to test milk for the presence of members of the Escherichia-Aerobacter group.
These studies, it is believed, further emphasize the dangers involved in the use in culture media of any inhibitory substance, the toxicity of which is influenced by the amount of protein and the reaction of the medium.
